d9) H^ea^Wfr (jp) 02) tgp & 

<45)5WrH ¥«11¥(1999) 7 ^26B (^^^-A, 



(B2) 



<ll)1WW» 



(24)SS8B ¥*11¥(1999) 4 ^300 



(51) IntCL 6 
G 0 3 F 7/26 
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7/20 
7/38 

H 0 1 L 21/027 
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5 2 1 
5 1 1 



F 1 

G 0 3 F 7/26 5 1 3 
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(74) res A 
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A : a= 0'\ h=0. 
B : or = 2 0 ° 1 h=0. 
C : a='2 0 , -.f'h=0. 
D : a= 0' % h=0. 



0 1 /xm . 
3x<m 

. 0 1 juni . 

0 1//1 ,» . 

1 5^m i." 
1 5//m 



A 
X 
Y 
Z 



a = CT 
a = 5° 
a = 5' 
a = 0* 



h = 0. 
h = 0- 
h = 0 . 
h = 0. 



• ' " 3 

—v. 

A : o = 0' , h = 0. 0 1 am „ 

X : a = 5' . h = 0. 01«m . 

G : a = 5 * » h = 0 . l^m, 

H : « = 0° . h = 0. 1 Atm 

£-£rtf ) \z&&thn$& l <r)Tmmm<nui>x hit? 
-y. io 

W=0 . 0 3—3 xtm 

>\ ' - 

Hw= 0 - 1— 7/im 20 

' 

Vw/Hw=0. 1 — 0. 9 95 

x-fo h at$g 5 co TBWmco v v ? - ^ . 

v~)vmmh^y h^/y^r^'i* 

zfrnzzomx-G-fh'Sf-yrmmz* o uisx b 
stf-yZW&t&mz. 

$ii^^< t hi ncozkn-^mzMz. zztiz**). 
mm { TBweb &uisx h y zwm^mt 
TBmwcr>vi?xbs-<?-y<?>wkm.ijm. . - 

iwfem^&ga*- i~+ 1 o^m -c^sr* 
JS8 <r> rmmme) v ax h - ycr>mm.?i&. 
[ W^js l o 3 £ i o b~ l 2 3r so 



131*2 9 2 28 5 5 

■ 4 - 

OffigT' 3 0 IMBh- 1 3 ftmr o fS*JB8 S fcli 9 COT 

im%m i i ] m&m 1 - i^-rtitwrmmn 

WJXb^~y^>XbA^-t LTfflV^'J7h 

tsiww 1 2 ] tf*3S i ~7 ^-nxfrcoTBmmv) 

Ui/'XhJtf—yZl'iSXbX^—b LTfflV^SU v 

imxm 1 3 j is^ib i~7 wv^-m*^T^Bfffi<7) 

Wxv^—y^v-JxY^^-b LTfflv\ S'jy 

y^-yymkvyb^ymt<Dmmmzx y ). wm 
zKtzhcvx'b&m^mKmgmmm?. 

[000 1] 
[000 2] 

Ttrtvisx b^f-ycoB&ttmt txit. rmzyjk-r 
^m^^nx^^h. 

t o o p 3 ] ( a ) mwm&&?* fr^m-<ou=jx 
b^m^itt^-yiBm-rtum 
(a) lmn^tfmi'-sxbZtiimi-hirm 
( i > *tfmuisxhi^ m$mMX£.x r >m%a&i& 
Mz-thmnm^-Hrnxm^t u^^yy^o^ 
m (%ifflBg6 i-i 3622 6q-$mm) . 
[0004] (b) im<nxi/$L\sisxbzamth-r} 
m 

( i ) U-Jxbomm 

mzmmmzyhimmiz-tz-Km. r^-^cwi 

T{4, #^BS 5 4-7267 8^f8(C, ^ 
CWLtil - 1 0 121 8-t4WUc*it«i. 

( i i > ■xismv&mmi'isz b mzw ix&mmx- 

*3tt4*ft. (Wl - 5 0.4 2 3.^f8#B§) 

. (i i i.)- J #7 v 9 Mls'i/X b €rab»8L SS^IutCi«K^ 

+tflaW"*Sffi (^¥3 - 2 5 7 8 1 7Jf4iNB# 
Ji).' 

( iv ) •a^MKJifcawibfcV'^ h«>anwi«*»fe* 

^*lll^$rfif o *8T ( 5-37275 -t^fg# 

( v > m^m^-^x^'mu : Jx b zmittk t § . 



5 

14726 . 

(vi) \siS7.b<nxv-?-3tkc>mftm,m<&im. ttz 

HPB5 8 - 1 6 5 2 7 ^fS#^) „ 

(vi i ) myt^^m-mmx-m^ Liz7*hu =jx v 
jf **i*i<o«fe»flc»'fli*wiirri*t6 mm* i - 2 

848 5 l*&flt*!!B) . 

C0005] ( c ) mmMM.mztt^rzxvm.i'i? 

( i ) LTHoechst tt8AZ5200Ei/iJ 

^4-''C>-y36«fWT&*ifc3W9l6*iTl>ft ( AZ 
52 0 0EyiJ~X*;n/. M . slOWf > . r" 

h Is i?X h <7)®«Kfel; J: * -9-^ 5 ? n yflnlfe 
ffij , *?fl*k 6. 1 (1986). fcitf M.Spac 
et al , "Mechanism and lithographic evaluation of im 
age reversal in AZ5214 photoresist. ",Proc. of confe 
rence on photopolymers principle processing and ma 
terials. .Ellenville (1985)) . liOU^Mt T)V 

i] v fim\£ 7 * > -jvmifc ti-yh^yy'JT^vtcD 

C0006] ( b ) mmwrmw?- 
m ' . 

. (a) iii/^h^n*a 
( i ) mm<om%:&2mm.<7)ffimt'^j*zm^T:**rm 

VitX h*«afrr4*ffi (#^836 2- 1 0 54 2 

[0007] (b) 2ii/^^firan^ 

( i ) 2®^it^^s^^ht^t. n^^-y 

«>2«t3fr&fH#iS '(WBW86 2-14 1 548^ 
WHS)'. 

(ii ) #8gJf£:fr bT®«^^±T2 ««0«^.b'-A 
l^x hfe/'EWKa^Wt*-:'**^*** (# 
&BS6 3-5520 WkW&m . 

(iii) £S1?>7* r-l^Xh§ISIIBfc£S2?)7* Wis 

x bi&<^i&%mizwi&z i>^%sm*mm-z>i}& . 

- 6 5 1 3 9-i-&$g#!8) . 

(iv) 2®^jtc7)l'^xMg$:|gtt. TJfl^'Xh±ffi 



3) 1tflF2 9 2 2855 

6 

£ < ( «W¥ 2 - 2 0 8 9 3 4 4HHg#flg ) . 

[0008] KJLh. mveMfrmt^mLtztf. %<r>%, 

211^1, £W$> o fc 0 SS3t £ 2 EH" & <i^#& o fc 

[0009], 4: S«LB::m@^-^£JFM 

[0010] S V 

[ 0 0 1 l ] fid*Mo J; a ^u-^'x h #J<—cD®immVi 
vyymzmm^hzttflbh (^3#s^) . z<r>tz 

30 V^^ifcA**-^*:. v.-. 

[00 12] UiSXhti^-WMM&fttfT&tvm'&X' 

rt-Tmw^tix^htztb. <istiMft(?>mzw+ft 
x-htitf. amrnim $. u y^m^mmt mmtz x o 
iztitMi-zztii.*^ (m4mm) . zcotz#>, wx 

40 

[00 13] 'J7b^7« 

o^*^ ^ y^titzmi^-t h^\z^\, ^xmm 
-th. z<7>*m±. mtif?w^i&imMime>±.izv- 
vmzm&^&^njLmcwzm^tztiz ?' 

[0014] Z\<7)V 7 VyfymcO-- «*H5(C^. 0 
50 «£#j*LfcfiL ^-V^4Cfc(cJ:'3. ^*-fl» 



... • 7 . •• , 

#^ j^^yymz'&h. 

[0 0 15] d^rn-txt'li. qW8»j«toH-iNci^ 

i o azww-yymtfii'V* h^^-mmizhnmL 

tf+Mz^iSxhA^-tplzim-t&zttf'CZ-t, is 
tz. 

I o o 1 6 ] —ar, i^** h^-ogra^^'T^) 
jf $ *«tjwitf y . w -<f-y?m$f&mfhmz u v 

X L&ftcr>±Wt zwwkt izamm^ix 

uttiztefrnztitcw Ltztf->x . &imuzmtfu : J 

ttfrb&ffigMffUiSxhJj't-WzimL. Vi?x Y 

ii*-tb i>izz<v±izfmztitzmismiz®.*)m< 

[0.0 17] 5 U U 7 h^7ffifc« 

Ji£»*U t^vvxym*^? -yy^xwxY 
a-£^j£Ltv">&. <£wc. -f'sj-ys yy^jfetcfco 

9Bfc< *<9^i^h#A-£<£cDr;f:y 7h 

tf£?WT'i§fi¥$-£& i t fci b , b A- i: fc fc 

>rmizj; w-yr%tvMHLM y >ymt . y ? v 

i o o is] c\v>ffimmzto\,^x . m&ffl?>± oizui; 
fazm<^tzm&tzi <o . mijmm<o-( *>$v >ym 

lz£ 9/*? ->72itfz1&tV 7 hXymizJ:*)^? - 

y?zntz®tnmmzm^zmtm'>.xL£ ?zbw 



4) *#f|F2 9 2 28 5 5 
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[ 0 0 1 9 ] Ua>Xh#A^RlII»toT»*)*£- % 

>ftys'j yrmzz <o^^-y^mx.tz^b u,? 

[0020] 

[ t i d t -T4ISS] fl£*^StBf « . 1 JB 

. Wx UzX VtimifW-tiBn^i/X h>*?-y\t%t> 
tlhhW^ T&ffiffic7)Ui;xh^?->t:Wmi£o 

io tttzw&. Bktt%^yh7XhcDb&T&mffiimb 
titcfr-otz* mtn. imv-^xhx-it. 01 7— 2 o 

Mt^tlTV^V^ (V^fiii.AZ5200E*^n/J; 

o) . j^-yycom^^tn, mi 7#x^>vi^ 

-If-T* 0 , El 1 8 # i ^-C'fe 0.019 tf g&X'fo 

[0021] tM*^SWC\ 2*W^ hlCt 0 

20 Brffi^'T^S: tT^2. Uy'X W"*?- L «t d 

h (oh h Tmm t>t&t>^ tz . 

[0022] .IC9J; o timiztmxiz&iitKzyb 
yx v^Tjmm^ i>x h^?-y\t%t*tix&t> 

mm^-ym^mwLLtzm^. -z^nm^-y^ 
tvnmMzwmmtfmfLx L£oztw$><, msh 

[0023 J. *f%BflcoSWJ4v H^feiJK&MM^^ 

<nw&^9-ym*Bftt&^<D^&&^*Whxi&< 
m.hiz#>i,z. ^nf^yhyxh^rmmmi^-th 

: Jxh^~yt:m^x ys&mtSfe i^M 

[0024] 

immzMm-tzizfrco^m ioia^awtt tib 
( i > — ( 1 3 > <r>\^tii3*ommz± *)m^tn>. 

40 ( 1 ) TfUXVZim&yxS-JUfflffit-)-? 
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A : a = 0* . h = 0. 0 1 jum , 
B : a = 2 0* . h = 0. 0 1 um . 
C:a = 20*.h = 0. 2*tm. 
D : a = 0" . h = 0. 3xtm 

(2) frlah-«^5^^^-Cai3j;^h^ 
A : a=0° . h = 0. 01 Mm. 
X:a = 5* > h = 0. OUm, 
Y:a = 5'.h = 0. 15m. 
2:0 = 0". h = 0- 15 vm 

co4&zz<omT&^tmmmvm%:h.-tz$mft (2ll 

' (3) mZh-afyylZti^TaisXXShtf 
A : a = 0 * . h = 0 . 0 1 um . 
X : a = 5 * . h = 0 . 0 1 urn „ « ' 
G. : a = 5' . h = 0. 1/zn % 
H : «=0* . h = 0 . 1 jum 

W=0. 0 3 — 3.;*tm *. 

x-hh±m ( 2 ) ttzii ( 3 ) ^rmmm^u^x w< 

?-y. 

, (-5 ) mm^-t$ttcom*m H w t Lfc t £ , 

Hw=0. l~7xm> 

T*S±fB ( 2 ) — (4 ) W-ftlfrWTmftWWl-iS 

xv^—y. 

Vw/Hw=0. 1—0. 9 95 
X'fo&lM (5) <r)TWSm<F>\'V7.Y>U-V. 
( 7 ) 5 •v?xm®frt>ffif&. 

. $^,SS«^affi_hl3^$^t.«0-e^>-5.JblS ( 1 ) 

- ( 6 ) (o^ti^corjmsimcou^X h'*?-y. 

( 8 ) ±f B ( 1) ~- ( 7 > WvftlfrCOTWVitX W\° 

*->*m&tz>-ftmxb->x. Ti\sAv*sm&7*s 
xmmKmmmmi^titzu^x hmzmw v vx 



5) fH=2 9 228 5 5- v 
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m§Zz<r>mx^h^9~y7W£!<t& 9 Wx vn 

mmtm^m^u^x - vim i»##^f 
— *)u<- ? 'J tfvK- ? BSfficom 

MffitfTBttX'frh V Vx h'*?-y£mm»imt^& 

io ( 9 ) v vx hmm^mttz igtoitstts £ , u ^ 
hmmmazmmt Lxmrnz^^^-?^ -rxt 

huIE^^S^- 1 ~+ 1 0/im -C'fc?.±IB ( 8 ) 

immwvx Y)^-y<rm^i^ 

(10) U M'-1?7K-:7 Sr 1 0 0 — 1 2 3°CC0iajgT' 
3 of>ra~ 1 3»mf0±ii ( 8 ) ( 9 ) COT^ 

( 1 1 ) ±fE ( 1 ) ~ ( 7 ) OVvm^T^KJiffi^U 

S)SOo* > ^< t l®A>'^§^tc0T-S>-g»^ 

( 1 2 ) ±IS ( 1 ) ~ ( 7 ) <7)V^^A»coTjgK)rH«L' 
^xY^^-y^^'Jxh^^-k.Lxm^tz^^y/ 
y^-y^mizxK). wsmtm&m. ms^&mhzm 
mmm& \*Wk<r>>j?%< 1 1 1 mtfxmzti 
tz i> cox'h h WMtm%)%mmj&m=? , 

( 1 3 ) _LIB W ) ~ ( 7 ) <7)V%-f*i75^TJBKIfffiiOP 
'Jxb^f-y&UVxhXX-bLxmi^. 5 

[0025] 

tzi-olzmW-tZZtlzk*) , TJHBRB^l^^h-'^ 

too26] ^mcoTmmm^u^x h;*?-yte. 

^mm^U'^Xb X'&f&Ztl. ±IEa i3 it^h 

cfc*«r*. ioo%^ n a p^H3S 

[ 0 0 2 7 ] 53:t3. *tBSloa^ttJia ( W«T7 - 2 0... 
99 5 0-^-) <7)mt,Zl±^ lmcOUiSXbZmiK 
®<7)Wim%:X"TBMmwsf- y tzMii* 

i^, *iiim<nm&&m<o&mmizftfozixtz$M he 

EE TRANSACTIONS ON MAGNETICS, VOL.32 NO. 1, JANUARY 1 
50 996 j <03fS2 5 — 3 O^-xKli. T^ffirEOI^X N 
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"C*0> BrffiO^I© (W) #3. 6/i* ULh,' TB<r>M 
^'-SPOiSS (H) #0. 2//B ULJhT**. =5ri3. SI 

[0028] HXKTtt, mWLt LXS i »7xy\-£ffl 

w -ymm<n7£mim=Fmmmnmmz tix 

3&>U, *WMh<nmmzMi,. s i «7X7N-*iffc: 

MiS i »7X>\-fc<asanSjWg< . *>oT«JEW 

— ^fcfaWiwt*. S i i7x;\— w?*— 

i^S i O2 JSWc^ftiifSr^rf-saHRS-fflv^ifcfcJ: 
0. ««*TJHRliiU'V^h/^-y<0®lR8:i!r86i:L 

T&mmu isxv iz-o^x mmz tix 1 ^ 

[0029] 

[«woaatf>»JB] jar, ^m^mm^mmiz^ 

[0030] *JftHH*>U^X M^->i4, W^RSE** 
[003 1] *WfflmiZi5^XWWi%mZifcX : JWl<<iS 

/K— (rb ) > — aiis^ (ot. yj'/vmm 
-*mmt^o-^(oxmizj: k> Ltzt^&iz 

[0032] y/u# y "BT»tt7 x y— /na 
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a. 

[0033] _tiey;i^ 'j«ritt7x>'-/miBJ:ii, 

[0034] ±fe^-7 b^E-y y^T^'K-ft^fctis ^ 
4r< 1 1 1 o«t7 h * y ^^'T s JYtt&i-h1C&M 

o-^yyjbiv^i 0-^7 b^y^'r^Fx^ 

14, 2. 2' -S/b Hndf^-^'7x-;P-b'X- [-t* 

7^yy-i, 2 - yr^' h - 5 - yixxt 

)V~\ , 2, 2' 4, 4' -f h5bKn^yy7x-;P 
-f-h7 [t7h#/>-l, 2-VT> ; h'-5-X7W 

d-.yKixt;!'] v 2 , 3 , 4 - MJ^j/^yy'7x 
/y-t'^- [t7N^yy-i, 2-=JT i J\ i -5- 
x;U*^igxx^;U] 0 . »C1*&flB4 3-25 
20 4 0 3^f8tie©$ixTV^|,T-fehyfcb"a^'n-^ 
wffifi^-t; i 0 # <oix-i> V t h* p^f x7 x -frb i~ ~7 
h^f-y^-l, 2-y'7y k - 5 -^yiwxxf 

)vm*mih^h.tfx'%h. " 

[0035] ±i£*;{rr yy-^y^l^Ji: LT(i. 
J^xf-yU- 2 -T;l^r/P-f 5 ^VJ y^J^ti^x^ y ^ 

[0036] ±iE^^'-f yv-^^^tJOorsvt 

30 b Hn^f->y;^;PSSr*-r-l,m~y 5 yS^Jill 

5 y £*>ff c ^. . ^'y;^;i^y 5 ycomfom 

;i^y 5 y% 0 . h u y/u^f ;wy 5 y^^WJi: L 

^rsy> hy-rvrs/i'TS^*, bHo^ym 

f-^x^y— ;uys>-. N-^f^y'x^/- /pys 
40 £'rnyv-A'7Sy v hyx^y— ;wy 

i^'y^^y 5 y^#^bKScofl^Mk LTti^*x 
f^7- y y . y/n b;uy- y y 5r , J^K* 1 
- 'ffi^nma LXli^-VX^uyT- hy 5 y£Zti?ti 

[0037] i'fe, *i«sr^rr*3rsijaii'fbwi5fc l 

-r^^y-fe'yS^^Sfflflifcil/b Fn^f^-tfy 

50 -ft^iw«*"b, ?j<iEa5-w-r-&'<.y-b'y?is-*-r2»<aj!i 



(7) 

13 ■ . 

flsfflk LT<i. tfa#o— vk 7no^w-;k 
2 , 2 - h*X y x ) y/oy •?> £ . 

1 - t Pny^fXf/H2-r;W'f */yijyc?)fi 
WJk LTJi. r;^/t«<OK3RlR J F»3&*7~l 7 4f 

[00 38] CliX/o^x^^V-^y^-f^iJkLT^f 
*Lvvffc&flili. jfckilf h 'jx^y-^rsv, N- 10 

y'xW-'jy, M^fl/yrh7S>, h 

;W/U7;l-ft HWJRt^ yi5 ■/ ? . l - 1 Hn^y 

xf-/i^- 2 -t/i^m s^vu-^&k***** . 
[0039] ±ii*# ; rjy' r 7-*vyim<7)m%m. 

i&Wfctitfi IXIittO .00 5SM&*&ttr2JtiK 

CQIEB. i l 9*f^t<(ii^0. 0liUISK»0.-3 

n&gscosm. ^m^-r^mm^t^mt^t'y 20 

x^v^£7)^-K{iif*L<U**70. 0 0 5fi4g(5*^ 
*>£>ift3Sig&<0$Effl. l-tKn=3f^;Uxf-;w-2- 

r;Wf ;M s *vy y^i§^;:te*F2 L < tisfto . 00 
5 0. 1SJMIW>IEHL iOffilXtitt 
0. 0 1*«Pj&»6jB0. 0 7iiH5«Tft^. 
[0040] *«^tifflV^*l4Jj|^.l»Kaiefttil± 
±aa*^iJ*»K:#«il9iifflB* fln* 4 £ k aT* & . ffl 

nmim%.in*b 2>w±ju >*-t lx, 

ft. y yrt^f-A*»6tt$rk*«: 
JH;L*.£kfc-CS*. 

[0041 ] ^<rM<r)V : Jx. Y<rmWfc1M&z-r>^X 
tiv #^Bg 5 5-3208 8-^fg. ^ffl^fFl&S 4 4 

0 3 9^*mm, nxtf^mmmA 1 o 4 o i o^n 
[ o o 4 2 ] ei i iz^-tx a K. ^BHOl^X 

-><r>mmjmkl 1 Oii:. S^l 2 0«OT1 2.2*»<b 

1 l 2 k. ^o*a^'-^(;^t*«a®^MLTPa 
fiJt-TI. 1 1 4 4: 5r £ T?g^T?> £ . 

c o o 4 3 ] ni tz^twmm^fzis^x , «/^-awj- 
ihw-mhu i amvm*-m»i i 2«ik»£f£ffi 

122t^tSjSWi (WotWi kofEKliw) k 
^)+IBI{SKI <Wo#4>*5BE«a«W/2) £*JH-&«M- 50 
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gfrfrTili 1 1 6 k««*ffi 1 2 2 fc^iaiBI* h k L^k 
H9<?)h-a^57C*3ii4J:atCotiJ:Vh(i 
A : cr = 0° . h= 0 . OIwb , 
B : a = 2 0 ° , h = 0 . Obi , 

C:ff=20' . h=0. 2xtm . 
D : a= 0' , h = 0. 3jum 

o4^^ccojii{c^^'iajajBrsiin^Hf*ii (izLt 

A : a = 0 * , h = 0 . Q 1 jum » 
X:a=5°,h = 0.01jum, 
Y : or= 5* s h = 0 . 1 5jum % 
Z : a = 0* , h = 0 . 1 5*im 

co4&zzcDmxi&&tmmBX'm£titz&mft (w±. 

A : « = 0 ° . h = 0 . Oliiii . 
X:a = 5*.h = 0.6ljum. 
G : a = 5 ' > h = 0 . 1 Atm N 
H : a = 0 " . h = 0 . 1 urn 

cd4 ; <nimxi&A,tmmBX'm&tifiz&mft ( 2_t 

v^. akhkSrvl^id'SrSEfflrttclS^-^Cik^J; 

. ^p a B$t,2o%*it^s„ 

1 6 tfe *t £ if IS k SIS*® 12 2k £ £ k 

[0044] HlKfcVvc ^Wot^Wi k<08EMW 
14. ffiL<liW=0. 0 3~3/im „ J:'9*f^L<{± 
W-O. 1 — 3jum , $^ti*Tit<{4W-0. 2—1 

[0 0 4 5] EUfcfclvC. uisxh^f-xnmz* 
Tk Ufcfc#, #it<("ft=0. 3-3/im . iO^ff 
*L<tiT = 0. 4~2Atm . $^>tC^t<t4T = 

o. 4~i//mT^>s. T^&-r^-ci>/h$-rrT 
* h k Lr 5 u >?w—>0yBSm 

[ 0 0 4 6 ] 01 tC*5 WC . i T'*g/'N'^-^ffl!lil*tw ; 
«"L36«±#fcffitf . j»W i 3&^S®«ffik 

/SkLtkl, $f*L<{ii9=l 0-160* . iOS? 
*L<li/9 = 70-110 e tfeS. 

[ o o 4 7 ] m i t*j v»t , mmmmfr^wrsmRmm 

Ilk. i<^*iBa*fc3Sa»llfk«)3Ejft*»feafiS»BIfc :s F 
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-tlkZrtLKt*. L<iir = 2.0-1 2 0* . 
ii5j?iUlir = 60-100* . Z^zfttLKi* 
r = 8 0—9 0° T'$>&. 

[ 0 0 4 8 ] El 1 ItZtmX , m>N'-gB-frcOjlsM@£ H w 
i ItztZ. »il<UHw=0. l-7jum . 

[0049] hi iz&^x. Mrt-nfttfmwmmtfe 

Hw=0. 1-0. 995. iO»4L<ii:Vw/Hw 
= 0. 1 5—0. 9 5T'£>!>. 

[0050] JzZmcOTBWiMCOUzSX W—>to±. 
[00 5 1] *Bfl«l«tJ3V^a^Bi:{i. P 

[0052] ^ftPM&TmmmcDUisZ. Ynj—VtfB 

nd-h&m&ftt LTfcL Cr, A K W, Te> M 
o. Fej'Ni, Co. Mn s Ti, Ta. Au, A 

{i. Fe-Ni, Ni-Mn, Fe-Ni-Co, Fe 

tmi: LTl±. NiO. Ah Os .'ZrOi 3£<7)BMf: 
L i N b O2 , L i Ta O3 . 7i7-f h^tf)^ 
IHfcfli, AJ T i C&0&Mm:h:&i$t L<^4i 

[0053] ,r^ t td^«®^*®^*-ri»a«5:fflv^ 

h Z. b lz£ 0 . *%itycr>mWfc& Vffi&VtOl'iSX 
?-y£Bfc?hz\ttfX'% Srfc. *HBH"C«: ¥ 
*f«fiiltf^Bftfc:*jV>T«t<«fflt»<lTV>4S i#|gft 
»Wifflv*firV*. ^IfcBJ^fgHJ^&Ollifcfci&i:. Si 

jSft-ssrwifc. as^'s io 2 mcom^y^mt^ 

HMtSftW*****, S i ^fcR*i£fcIEtf>'J: 3Sr 

.[0054] &f£, *»^T»Ria^)V'j>X+/t5'- 
><9»l«*tfefcov^Tlli«»r&.. - - 

.10 0 5 5] mm^MM^^Mui^^ hco^-y^ 

*a»rkfcKW"f* <-e<0fiHBtO^Ttt, M.Spac e 
t al, "Mechanism and lithographic evaluation of ima 



8) ttflF2 9 2 28 5 5 

16 

ge reversal in AZ5214 photoresist. ",Proc. of confer 
ence on photopolymers principle processing and mat 
erials. .Ellenville (1985) tZ&frtlT^&) . 

[00 56] (DSSlgW 

s& 1 <n±w£m9&M&tjGXismi'iSA h 2 zwm 

^rt-*"7^^3*^-LTi(U1«A (jfcR: 3 0 0-5 0 
10 0 nm ) £Bgft ( ) & . U^b2 Oj&ftff 4 tCfc 

(Ell l<93£l#Bg> . -fyfy*^ 

Mcr>T$>&b%& (Ell 1^2#hb) . 
[00 57] <2)SS2&I® 9vl^-7 (R 

B ) 

■*2*>RJ&tf>SK l^Xh£y/<-Hjv^— >-T£>. U 
A— ^/l^-?«0iftiBi, 9 0—13 O^CWfci b& 

mnTkymm^fiHzftitiJix-fr&jfez&z l. t 

^ , J*JS»fc:^» i Sr-f>7 f >'i: J fir« (Ell 1<7)^3# 

< . *cm<n>mtvmm*?w&i<zn lt t,^«stt-c* 

[0 0 58] (3)SS3SI@ 

m B Jdyt^ - VB®. t URffi L^r V ^T, * Oifcftfctt* 

40 

[0059] (4) H4SI® mm. 

fkftte, T;^ 'J tt<D*ISirc««-t* £ fc fc: «fc 9 *s 
3K»5lilltt..K*iB4«*t!WBI9., >*9=-y?1ftET 

[0060] p«R|g«l&K£^ P Sf'X h CO 0 *>7U|R$ 
'<ltv%*^Oi:LTtt, *<*Ah (Hoechst ) ftSl/y 
XNAZ5 20 OE^U- 'XtMbh. Z\<r>\si?XV<7M 

®. 6. 1 (1986)t^$il-C^5. 
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tt) 0 6 1 ] -act:. Hi 2tc. ftt^Ui®te$K*tl£ 

-co.b #c7>=&^c7)^frA^^ hO[8rra£*p:-5-;t.& 
f£#lco\,vC*U ^ft^fcovm^mct&Wf-.g, . 
[0062] ( 1 ) Steffi 

i ft h <r» ^9 ~> y$kfr t % h ft h v vx h <7>wmmk 
t comim. wfcm&nmn^mmmvm (hmds 
nM^mttt') numtizj: iKt^. &£L<iz. mm. 

[0063] ( 2 ) u-sx hcomifti&m. ru<-^a 

i&&ftlz<lfix ixVvh) tfBf&Zti, Kl/tiV^tf 
ZbWfttLW 

[0064] ( 3 ) mx& 

MSH^T-fct 1 0-5 0 0mJ/cm2AWiU»-5 

6 5nm) hOJk^ig^giSI <}fcK4 3 6nm) . 
^S*§£\ ffiL<(ilOO-5O0mJ/cm2 „ J: 
0*F4 L<(41 0 0-4 0 0m J/cm 2 . ££>fc#4 
L<(41 00-3 30m J/cm^t^ 1 ), i H2rffl^ 

^L<(il0~l 00raJ/cm! s <fc 9*? 
iL<li30-6 0mJ/cm2tfeS. 

(mr) mmmm^iz&^xMRmw^-yt: 
fflm%i>r>t-r$>ti&>iz^ Mitytiz i mttinztiM 

*a§:ffl^T^$ft^^B 5 S:l^^xhM-^-^-C(i. ft 

a*f^T^Biffic7)i,£0{i^^ftTO'5rv\ 
[ 0 0 6 5 ] 4*: . mitt(7)M£&W.£fflW'?h Z. biz 
X *) . b;*?-><?>mWL1%WM4HzmjSL$ti&< 

ito<*>*$ -ifc aw*. Mtfamzte. ma 
{as* mgmz&nz fc mrt e< tfft<o^$ t±© < & 

0 . M^SSra^i: R»W(c»»S-fr 4''ilSE< tfft 

^xtLxm^j&M^m^Ltzt^ . mA&mti #4 

L<{4- 1— M 0/znu J: 93J4 L<<i-1- +6ju 
mX°h&. Mj!i&W£ZcoJ;o%&Mt-t&Ztlz£ 
«rfih***B|jttiait-f-ft»fc^<8fij(c-t-#4 # 
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[0 0 6 6] (4) 'J/^K-^ (RB)iSM^ R 
BB^ 

(^'j'vM assays ft. < tm<z>«a<j[K< 5: 9 mmtfi 

&&BfrhTmtZ>£itLX\^<« RBiSJgfi, 10 0- 

i 2 3x:. »k:i oo-i i 8*c##*u*. 4fc. m 

^RBB#^±T'S>fttf. RBB#SSrM<-r^i:i£^ 

^ss^ttasfl-fcxitti (x'j ■/ b ) j&<^$fteiT®^ 

10 mt. 3 0»BKl 3»fil36*»4L^. =fir*i, RBSfl 
fc, SI 1 t^-Ti o 3rRJS5#£ t5S:< =3:^ 

[0067] (5)777 

^-i*^* 1 . 1 0 0— 6 0 0m J/cm 2 t-rs 

[0068] ( 6 ) &m*kttr& u 

«fw«a#*i ^3.t'®.i3mcr>mm.mmftiz <tsti{x 

'J 7 M *^fi£Sft^-T < «r 0 , < t/ft<7)1@* { S< sfir-o 

(NanHs -nP0 4 ) I~3%*t8ffltfflt^i4: 
3&»ff* L< , SKttiBftt^Ssa (2 0-2 5-0 ^-T^i 

t 4 l < . 3ittB$iaiu 3 o - 9 o ms\ t -r & - 1 w 
Hftiw v>xmizm<x'btiifvyxmcr>is&tv 
ymffiuzxb-fis vx y<mwi6#£Xi. t ^ 

30 4L<. , )yx-i&m±m& (2 0 — 2 5°C) t-T-SHi: 

*<^4t<. y>*i*patti o-i 8"o»«ik"r*it 

[0069] ( 7 ) ^f^-^ 

[0070] ZcnX o iz. H^SfeMJiB^^Ml^^x b 

(DJ^-y^mz^h^m^^n-^ t ztzm 
*-&fr&mzwmi> i Tmtt&isi;x vw-yttn 

(nvVXYnf-y^ftfcthZbtfX'th. &tz. $> 

?-y*m&?z>zbifiX'%h. Tmmwi/xv^ 

9-y*Bf8.-?&lz\i^ zcoi o lzmyt&£Kl±V 
50 Uliji^-C-fti.^. ifiLfciafc. ^Offe^«^fr 



[007 1] J^ic^LfcfcfHItfH^;* w-^-y 
Sffl-^tifctJ: "3. »4LV^8B»«aa3»« (MR) ffl 

[0072] *f&BB^mmffi*L^mMfiMS^ O-^T- 

(4^&^JIIM^JBi?l£^"/H. lllili, 1211 
tmm. 1 3«T»>— 14(4$g*iJ8i. 15(1 
«*tiK£3MtllL 1 6ttMR'J-Hi (BM&ffi&AK 

uresm . i7ineBirc**. -et-c, ^Octas: 

^SCL^mSPP -y K l 0(4. Ml 
fcWJttfW x <* TS^HIEII^ v h* 2 0 

2. $£KZ-3. r?-r^2'4,-±fflHW25*S«fctf«H 
«2 6£fltf.T^4. 

■[0073]fflKll tCti. 9ft. A 1 T i Cf0t7 

[0074] tttiUR 1212s JRW&* l~2Q//miS 
t. Al: Oj . SiOj «¥t?»lS$^*ii:* t #i-t 

[00 7 5] TSSS'— ^HJll 3(4. FeAISi, N 
iFe; CoFe. C o F e N i . FeN, FeZr 

N. FeTaN. CoZrNb. CoZrTafTM 

S*i*it* f W4L<, - *LT, 0. 1 — 

5jum, flrCO. 5— 3jum#%£Ui. 
[0076] ttttfil 1 4(.4. flgj&tf 1 0 0-2 0 0 OA 

jgffiTv Al 2 O3 . S1O2 mT'&f&Ztl&Ztjbm 

iLn. . 

[0077] ftftffiffflftjRK 1 5(4. ®.feM imX'ffifo 

(4. #U(f. N i Fe, NiFeRh. FeMn. Ni 
Mn. Co. Fe, N i O. NiFeCrWiL 
•V>. 4fc. ^HKttflioWHi: LT(4. Witt. Ta. C 
u. Ag3&WfF4LV\ ±K*JMIflBBfc LT(4. flaji. 
(4'. N i FeRh/Ta/N i F e <59 3 J&ffSit- 1 ^. Ni 
Fe/Cu/NiFe/FeMn, NiFe/Cu/C 
o/FeMn, Cu/Co/Cu/N i Fe. Fe/C 
r . C o/C.u . Co/Ag Uofc1gJ[WIfliii-2: 1 =i- 

izktmt'L^ ?^(c zoj:o%2-mmwmb.-$- 
&*§H\ imm<?>wmz. 5-50 oa . «ti 0-2 

5 OA fc##*U>. ?H8ttJBajKJ»±. 5- 
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5 0 OA . #£10 — 2 5 OA k-fhZ. f* 5 ffS U\ 
ilEi-.y hc7)^0i5L-^(4. 1-3 00. 1-2 

(4. 5 0— 1 0 0 OA . 1f(Cl 0 0— 6 0 OA #jff4 L 

[0 07 8] MRU-KUl 6(4. W. Cu. Au. A 
g. Ta. Mo. CoPt?§X'&&Ztl&ZtWft3.L 
<. Zcommt. 1 0 0-5 0 0 0A . ^p(C5 0 0-3 
0 0 0A##4U>. 
10 [0079] _bie*&i£]Bll 7(4. A 1 2 O3 . S i O2 

mx'm&zti&zti)W£L<. zvmmiz. 50-5 

0 0 OA , mzi 0 0 — 20 0 OA *<*?4U^ 

[0080] ®smtt%)m.mm^ Ki««ti#* 

^*>.»i)8l2, 14. 1 7 . 8£^ffitji$MI 1 5 
fcitfMRU-KJBl 6(4. Hu3$L£:fc#|Bj^^y.xh 

^?-v7mcr>\^^x'hBm-z>zttfX'*&. - 
mmnm^j^-fcvmi 3(4, iBSLfc*»ui 

[0081]4^ BStiSffiSbftK 1 5 fc M R »J - 

1 6 4: oaaWR*»jS-t 1ffl5*L.fc*«»D 

[0082] ^Sraoi^'XK''**— i^ffll**^ ± 
ISO J: a $a^£H&A3!ffll!K -y H < . t*» 

*>#^4 <0£< 9&t*Z 1 h . 

[0083] 

30 I). 

[00 8 4 ] OTfcKW:4iatMfc*JV>r Ji, 
SEMJC^^M^^X h i: LX . l/^hAZ52 14^ 

-h$rfflV^l-^h-Cfc-5T. 11^-^*^28. 
[0085] <HJfi^J 1 >m.2\,Z^-t]y-JX h/^-y 

zmi&£Tfm2i,z^. miiziz. •t'^xny-yy'ji' 

m^iaSiJitfRBigJK^LTS)^. #ty7' 
*^^ii^HAf^)tBafflrt.fc:X* i 3 tc' 1 0 0* 

[0 086] 
[^1] 



(11) 



2 1 



^2-922855 



mm. 



C A 1 a 0, Jgfcgfctfc A 1 T i C 



'V*.7> h (ltoechst)*t§SA Z 5 2 1 4 E 
£jl. 8mb (^>;^.-i>^) 

7^7- vrt— (^Uh^v^Ultratech) ?±S% Ultrastep Model 1500) 
NA=0. 28 , JjtU&tftS (3?2lC^1-) 
UV : JCL^tg 

^2|-^f ("T^ifll : 2. Omid ) 

3?2Jc^t t-zfis— b) 

55ffl 

PLA (A5l/^7-f H77^t-) 
5 0 0mJ/cm 8 
i/yu— (Siipley) tifflk 
( 



(^y^ (Canon) ttSSSP LA — 5 OIF) 



jH^ry r f"Cny^ (Micro Posit Developer) 
H, 0=1:1) . 2 3X5. 7 OWffl {A : OttOD^^Cg^SS-H-TS*) 



[00 87] 
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CO 
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23 



a 

a? 



3 

33 1 



- & *"2 ^ 

<=> eS 5s o o 

■ i T «o i j 

cn (_ • co C 



4K 

ID Lp Lrt m 

ilii 



* * 4? IK 

DC OO oo oo OO CO CO 

7 7 7 7 7 7 7 2 



# i£ i£ 2 
i i I I 



1 s 

S 2 I 

2 I i 



CO CO CO CO CO 



I I i I I I I 



±5 



i—i e*o co 



[0 0 88] cift^wfyTyHcoivc. B±ttM«* 

Mt«^ b*-A^ sem ( s4u lsi mm^m^tm 

8WB36BS-70 00) £fflv^ _kffi«, hfcSGgb 

No. 3COlrV£_tffiW, T\ /3. r. Hw. VwfcH 
UfcfcioC Wtt#5»0. 7 3 jum: Ttettl. 8jum; 
jBI4»13 5V, r!4tt9 0' , Hwl2#>2. 4jum-, 

[0 0 89] KSaSEMSrfflV^gf^L^-'f>-7 0 
/Wo. 3»iBO¥*Sr,'H14tc5«L«:.-c:«¥JW»fe 



2 4 



[0090] ifc, ±E*i^^r;Wi. AMBWHirrfc 

6 a i 2 o 3 (s^iWiA i t i c~?h&-hK mwm 
mi*A 1 2 o 3 x-hz> ) nzMtfLLtztf. WB&mi:. 

&mX'$>& Ni, C r . Ta. F e-Ni. 

Fe-Ni-Co, %£&f(8MHItrC&& L i N b o 3 
tL. -rftJ^HiifE-f^T/Ufo. 3fcEI«fc:LTI^ 

[0091] #^>rw)i/^ hw— >-£fflwt s 

[0092] 3k\8lZA 1 2 0 3 mt:^thA 1 T i CS 
tt?)$S±fc:. KflCO. 0 6j«m«N.iFei^7^ 
&(cJ:D*5— fcJRRLfc. ov>T\ JJBU->r7VWIp. 1 

20 ( >f * y 5 'J >• ^ jfeff tco v %T JifEie L fc ) *s J: - 

^owc -s-ft-m i o o o fli^omMJ£fit^*Mis^es 

[0093] 'J7bt7^# 

[ 0 0 9 4 ] 4 5 U V^afcfr 
4 ^VlfflHH: Ar + 

30 #X,E7J : 1. 5XlO-'Torr 

SPiimEE: 3 0 0V ~" • 

Jnj$1SE : 2 5 0mA 

«HH : 8^- 

[0095] mm&k# 

[0096] #^^^fiSMffiiK&*M3l^m^-y Hi; 
[0097] i*L6<0Bt»ys<y K^ffRfcHL. ^ 

nil 3t^sn?»#«od*>>'-^h'®(is 'jv/A-f 

50 [0098] <HM^!1 2 >TIE^ 3 (C^t*ftT. W ^ 
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[0099] 



mm 



mm. 



( 1.3) 

* [S3] 

* 

3f 3 



m 
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:ai, O, JgfcfSWTcS i 
^Xh (Hoechst)*ig!AZ5 2 06E 

»A- (^•W y (Canon) tfcSk FPA-3000i4) 
NA=0. 4 5, mfe(fitS=±0. OOum 
UV : i*g 

SOmJ/eo* (-^X^*@: 0. 5 5|xo) 

1 1 3*C (*y h:7V— h) 

3#fffl 

PLA (A7U^7-<hr7-f^-) (^F"Vy> (Canon) liJSfP LA— 5 0 1 F) 
200mJ/an 4 

'^l/- (Shipley) }±gk ^-tf^n ' jtfi?* h 7*^a»A (Micro Posit Developer) 
(4 0X*»tt) , 2 3-C, 5 OVffl Wto : >Jcfc£ 9WZ&mi*ffl!kZ#T3m) 
mmz. 2 31C, 6 OtWffl *' 



[0100] i«--9-y!r;i^)|BfiifS:Sltt« 1 1 R*fcL 
T±KSEMtJ:0«SELfcfcC*, alifiO* . hJi 
ftO. 0 2junu WJi&O. 26jum s Tli&O. 5// 
m. /3li$)80° H rli^7 0* . HwJijftO. 65j« 

[oioi] zwyyjwsEM^M&ffli 5ictk 

[0102] iiO.U'^X W^-y^yT^SrJB^TJSi 30 

to 1 03] mmizA 1 2 o 3 njt«AiTici • 

S^I±(:« £Mtett&aflK*tigSi&^ (MRK) 

N i F e Rh/Ta/N i F e/Ta= 1 3 0/10 0 
/200/50 (A ) 

fcLfc. <Kwt\ MRJgLHcifei^'xw^-yiT-y 

Ml (MR'J-HI) SrtfJfcU MRltMR'J-.K 

■TiW/CoPt/TiW/Ta=100/500/l. 
00/1000 (A ) 

fc LA:. JJESEMtciftitojiaaKOWtHl 6(c 
3tfflLfc*£©h t±0. 36^jnT*ofc. 

[0104] zcoumt m*£Lxmstu&jahMmm*5Q 



*m$s^ vHtiooo mrm t . mmm 1 1 mmiz lx 

^&n D q¥£PKA:i:£^ 1 OXiiXTX'h^tz. Z<0$£ 
[0 10 5] 

(A) ifc6#Lj&»»&ftTVv5rav?fc^->'*'' 
1 Mis h BrBtfs y h 5 x h cofo h Tm* LX 

[0106] (B) Ui?Xb;*?-><7)TBWiffiCDm. 

[0 107] (O^CLt^tA^^y/Uc 
T^ffirflgeoi^'X Wn':?— y£ 'J 7 bt7^H?^x-y' 
f-y^ovx^^^-yfc-rs^. Hirie ( b ) Jgio 

[0108] (D) l/y'X^^- y»TfflOi|i5* { 1 ftm 

>v - y vmmtx- % h . 

[0109] (E) $9MMC J: W1S*«T»* 



(14) 
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2 8 



■ft*. 

t o 11 0 3(F) vm. Twwm^vx bw-> 

mmz% 0 . fl£&rlSkoffllfifcBI & £ k l> . 
[0111] (G) BUiC (E) Ilk (F) TZcDShmzJ; 
0. , J7h^7A7-ytH7^x 7 f>'^-yi; 10 
£3cflSlc#jfc*-ft i k a*T* £ . 

[Hi ] *f6W<0TJBBrffl^)l'^h^'«^->'<0Brffi«) 

[02] 5'jy^J3l<0»WHtr*>*. 

u ^xetctjit&ss u yr&w 

[04 3 (Uitxbtjs*-) ffMfSifi 

TJB<0«^O5'J>^xa(C*5*t6*5yy^«^i> 20 &< 

[053 'J 7 h it 7IIM0t'|) £ . 
[06] <7>RIB3&* 

[07] i/^wv-y <l^xh#A-) oBrffl** 

4. 30 
[08] 5'jy^kf 7h^7Sk^Wffl&^MBfl0 

[09 ] "*5KBWP^ WC^-ffctHt* « fcit^h 

[010] a^RSE^^v-'M^^h^^-^^ii 

[011] HBRKJtJ&K^'Sl^^KO^-^^Ti 



[012] Mf^!|fe*rjC^i/S^vXh^^-y^jgi 

[013] *%wcovisxv^? -y*m\^x , $m%i\ 

4. 

[015 3 aS^K^JfcSjhJtf^fc^-^fcffcb-*- 

[0163 w^izB&%Ktmm%^*-y*m.fr-t 
iwiit^t. mm\2<n\s : Jxb^?-yz 

mi\ S 'J >^k U 7 h*5fceo«ffi&fcJ:-9fWLfc 
MRKfc MRU— KB k <7)iSigEM$-^-r S E M WC& 



[017 3 ««U:k:jeiS$<xfelS«l^^-^*ftb-r 

[0183 aasJifcrjBjssiTJfeaw^^^-^sa*)^ 

mm s e M^mz'h h . 
[0193 s^h^is^n^wsr^^-^^a^-r 

flfiftfcjjc*- S E M2£*t* h . 
[02 0 3 ««LfcCiBj£S:h>dam>^-2'*^if- 

fSBi£ijH- S E M^MX'h h . 

1 MS 

2 B^lK^JErK^M^^h 

3 VX? 

a. b gym 



[04 3 

\ \ I 4 4 "4 4 .4 





JSfclB 'J 7 h*7 



(15) 



^fF2 9 2.28 5 5 



[HI] 




[02] 



[03] 



U5>* J- A/t- 



3 



[05] 



' PVT. 



J 



.4.U7h*7 



2^2 





aM»& ^ y 



[07] 




(16) 



$#1*2 9 2285 5 



[08 3 

is* I 1 



4.a y >^ 



6. usfci ha* 




[093 



20 



B(20°,0.01^nO 












X <5*X).01M"£ 


G (S°A1finrp 


Y{5 o ,0-16nrn> \ 






















Z (0°,ai5HrrO 





0 A(O\0.0i|im> 7ai 02 03 



h (jim) 



[013] 



[HI 0] 



(17) JtflF2 9 2 28 5 5 

[011] 




T 4 




5 




5C1 



R R 





imi 2] 



7 * blsiS* t-tftpfEtt 




,4 


















so 




»o . 


~ so 









( 18) 



[014] 




1 .OjLtm 



[01 5] ,, 




i 1 

0.4 u m 
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